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PROBLEM TO BE SOLVED: To provide a nonaqueous electrol/te having a long service life and a secondary battery 
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SOLUTION: This electrolyte for lithium battery is composed of nonaqueous solvent including anhydride of sulfonic 
acid and carbonic acid and the electrolyte, and used for a nonaqueous electrolyte secondary battery. 
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A. 



(1) 



lit 2] 



(2) 



L<«K5gSci~i oww^tt-rafes. r3*3J; 

l^R**tS(,i(Cig-&LT^^jgfiKbTl^Tt)J;t.i« ) 
Ut3] 



(3) 



afeS. ) 

^ns^t^ifet. -jgiC (4 a) Sfctt (4 b) T-m^ 

[fb4] 




(4a) 
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(4b) 



(iC (4 a) Sfctt (4 b) If. r9~R*2j^^ 
in*3S5] B3f3-)!giC (4 a) (4b) 

X V' > :^ - 4^ 4^ - h ® V i -rn T a& -5 ^1 1 «r iRf a t -r S 

/tf ^-h. v?x5^;i.*— Ji^^-h. Sfctt^5^;i^x5^;i/* 

^!«:^#fC*fbTO. 0 5~2aa%-&SnTt»-5Ci: 
[^*«81 #*»»tf<DMl8H-«SC; (4 a) 

(4 b) ■r«$ns^«Mg?xxx;i'tM«KSx7.5^ 

;PcoaaJt**t 15:85~55:45T$)-5C:i: 

[W*«9l •jg^>?A:^-r* -5 elicit® t-r 

f -Sit 1 ~ 9 <Dv»-rti*^fcia«w**m<»JK, 
[^*« 1 1 ] §t*js 1 ~ 1 0 ®v>-rn*Mcfa«o** 

40 ffi-^mts.mmifim'i. xummxm-&\^tz (002) m 

\Z^\i-i^mfi\mwm {dO 0 2) ifi. 0. 3 4 0 nmUt 
TT*SC:<i:^i^8S;<i:-r-5if*«l 1 fct3«® U 5"':7A 

[0 0 0 1] 

mm^. ^j^z^'tn^m^'^rz-Ammizm-r^, 
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[0 0 0 2} 

[0 0 0 3] :i<Dj^oummtLx$f^7iimM^—)kmm 
aoii&if&mmmiKom-tmmiz, LiBF4. LiPFe. 

LICIO4. LiAsFe. LiCFaSOs, LiaSiFs?* 

ii(Dmmn'S:m-^vrcmmf)m^^';>nx\,^^. 

[0 0 0 4] -J^T, «ffi«iS5^SC* Sit Lxaffi© 

[0 0 0 5] Mift;^d:i:«ii5^Si14^*«: 

[0 0 0 6] z.<Dtztb. nmm\tm.m^ni>'0immM<n 
[0 0 0 7] c:ne.©^*«c<fco» nm<D^m.m<^^<r> 

SH-r * m?i6co ft jt^Hftt «{ST^affi^* W {ST gScS 
[0 0 0 8] 

[5!?^*^»^LJ;^ ^^^] *I?BJ«, ftM±X<0 
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[0 0 0 9] 

[fl:5] 

[0 0 10] m^s,7.)v-^>m.htj )viir-ym<r>m7^<&iti^'T 

U-UBCA (2) X^t)Sns{b^!g>>X*S#f 
[ft 6] 




(iCtt'R^*5j:z>'R'^«. m—x^-DX^mn.-DX^^x% 

T^-S, ) 

[0 0 11] SiJgBx;i/*>S?i:*;l'3p>K«)»l*!!adtT 
SB-dS^ (3) T^*5$n-5<b^ifeTafe«#*«»?K« 

[ft 7] 




) 

[0 0 12] HSf2W**fiSiK!&^ H3l2X;UJ}>>g?i::^;W 
it^>^cD*E7K#li:. TIB-jSiC (4 a) (4b) 

[ft 8] 
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(4a) (4b) 

(iC (4 a) (4 b) 4", r9~R'2jj^ 

CO 0 1 3] HiJtB(0#*a«PJK^£#trr: 

[0 0 14] <b\zip.%m\t, ^mmmm.ii\^x^m'} 

[0 0 15] 

CO 0 1 6] 7.)l'-!i^>mii:ti )l'^>Wt<^M:^!^ 
Cft:9] 

0 ,0 0 

CO 0 1 7] ^ (1) cf«, R^^Sctri^R^ti, l^-Tfto 

Xhmtj:^Tl^Xh<k<. 1 - 1 0 (DWStSTfe 

[0 0 18] mmmt:\.T\t. ^ibTK^s. /\ay>n: 

CO 0 1 9] ilB^^^!--! 0(7)W«SO|l^*:^J^$. 
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S> i,2->^;^^;i/tf-;PS7^(i:OT;pyn;uS : x^- 
i-T^PtfxjPS. 2->^Ptfn;i.S. {--f^-jv 

x;i/:7xx;i/X, x^x;i.:7xx;pS;fe<i:OTU— 

[0 0 2 0] ^fc. Apy>>fb^{k*^»<hbT. I-U 

:tPX5^;i/S;Jj:^<z)Apy>{k;T;i^^;i/S ; yji:tu\i 
x;i/>^xx;i/*. y)l^ux,'^-;vy:jL-jim. yJV:t 
p:7xx;I/S> >?:7 p:7xx;1/S. HU7;1/^p^ 
^;i/:7xx;i/S, ^ p p >'xx;i/Sfj:<i:OApy><bT 

[0 0 2 1] ^7"PlS^^*^tr^^fc;**SfcL.< 

«'\5='Plj^^*^trAPy>fbg^^b*^S<i:bT:7;l/:t 

p^ h^>':7xx;p«. 5/:7;u::f P;< h4^'>:7xx;i/S 
[0 0 2 2] HfttB-jSiC (1) \Z^\r^XR^id^ZfRH^ 

hvx. KKTo)-^^ (2) xm^n^^t-^^^m^T 

^Z.^f)^X^^o 

CO 0 2 3] iC't'R3:feJ;t^R*«. m~-C&nT^mfi 

2 0. fiF*b<«gt*IS:l~l 0co*«|»-^Jfe-5. S 
fc, R3*3«tOfR**«StWCie^LTS*}gfiKLTt»Tfe 

CO 0 2 4] — JSiS; (2) JCiJV^T, R3*3d;l/ 

Co 0 2 5] 

5<; C^t 1 1 ] 
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[0 0 2 6] ^ (3) r5~R^«. TfeoTfe 

1 ~ 1 0 ©*«S«*«t)-r. WSI»<»ibT«. ^{fc;*^ 

CO 0 2 7] ui±«iij^Lfe-)eic: (i) ~ o) -ess 

[0 0 2 8] — iKS: (1) ~ (3) t?s$nsx;i/3jN> 
h U y)i:tamm h U :7;i/:t p ^ ^ >x;i/3f:>^*i* 
y.)V^ >s?ii*<^> 7 i"j h u □ ^ ^ >x 

fj, yPi;:*--;l/K h U 7;i/:tPp<:5'>X>il/4^>gE*S* 

WtMA(.<^. $?7;i/:tPXJl/3iN^J&#^Si*!{&, >?47pp 
7.;W3f:^,i,#S*S7K!^. hU7;l^;^-PXJU5l>^m§SSi 

7'pejl'X;P*:^m#S!«i*ig>;. tfx;i.x;u 
3l^^m#K«*iKi. x5'^;i/X;i'3}^^m#g?*l7Kt). 7 
u;^x;^5l^^SSKal*ife, (h'J7Ji/3fp^g^;i') x 

i^ss*®. (i^pp) x;i/*^mse*si* 

(^pp) (;<h^-» 7.;P3}^^.i.#^,^7Ki!^, (7 

p) (ex;i/) 7>;i/*^-i.Sif«*#). V (hU7;i/^ 
p) (x^x;u) x;Uj}^^msg!IS*iK). (7;u*p) 
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4#tC-)!SiC (3) TSStl-5«l*i»-e* 
[0 0 2 9] C(DJ:5;5:x;P3t;>i!t*;i/^>K<oii* 

itemize* its #*js»roa7n4j-»sis*ai*ij-r 

[0 0 3 0] 

[0 0 3 1] c:©.i;o:^j:l^*«SI»<0$f*L-Uffi|tLT 
«. TIB-iKiC: (4 a) (4 b) T^i^tl-S^t^ 

^KXX5"JI/*> i=>m\,ink.'pl3. < t fe 1 aSr*^f -5 r t 

[{b 1 2 ] 

(4a) (4b) 

20 

(iC (4 a) (4 b) IJ, R'~R*2(j^ g;,,^,- 

m-x$>':>x^mri-ox^^x%^<. 

[0 0 3 2] Z.<D^X7)V^)VmiiVX\^. m.MWl.l~ 

[0 0 3 3] MIS— dSSC (4 a) (4b) T^S 

ns^t>ig?gEXX5";K^«SJi:LT:P:<*:WJ::tt> X5^^> 
:/Ptfl/->*-7p:^-h. 1.2-^5^ 

u>ti—^-^—h. 2,z --zf^vyij—if-^—v. 1. 
2 - '^>-5^U->;*;— 5i^^— h. 2. 3 - '^>^U>;^— 

[0 0 3 4] il^fC, SI«^*tiS^iX5^U'>*— 51?:^- h 

-h*w*bv^. cine>an*^Kxx7^;i/tt2a 
[0 0 3 5] xj|/5^>K<t*;i'3}?>^roiR*!^^ 

■&*-^Sffi©#^7K^jaSEtbT, M1^MKxX7";l.2r*tf 
^ff -SCltdiT^-S. iittMexX5^;U<i:bTS*|cW»C«. 
v';<5";l'*-3l^^- >5^>il'X^;|/*-3j^^- 
x9^;U;^-7f^^- h, ^^^l/lT'Plf;!/*-;!^^- h, ^ 

;utt 2 b Tfieffl b T <fc 1.^. 

[0 0 3 61 ^:©cfcp;5:«!KKKxX5^;U*<#*JSME4" 

5tf BitBt^&o, mmn<ommm^^ ibizmtb. siasrc« 
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[0 0 3 7] *5§^T^i> #*^t«<hLTH5tB-j!gS: 
(4 a) Sfcti (4 b) TS$n^m<*^Kxx^;l/<h 

[0 0 3 8] #^*j§j»co^t^^Kxx7^;i.<hmi^eKg^x 

5^;px^;U*-/}^:^-h. x^l/>*-3j^:?i-h<hvx 
ypei^>;^-3}^:^-h<i:;<^;i^x5^;i/ 

3p^-h. x5^^'>*-3^^;^^-h^:yDtfu>:^-/^^;^ 

yp tf l/>*-*^- h<h;<^;Ux^;U:^-7l^^- 
X^ h y P h! k H >?X 

5F;i/;^-7j^^-N. x^l/>;^-;l^:?;-N<i:>^^5^;i/* 

;i/:^-4^^-hi:vX5";U;^->J^:^- h;:j:i:7&^'^frf e>n 
[0 0 3 9] *%0^T(i#tc. x;i/5^^>l^t;^;i/7j^>S? 

COteTK^^-flB-lg^ (4 a) ^rz\t (4 b) TS^tl 

^^tt^«^xx7^;u4ocfc^/^;^c^i^iKg^g?xx7^;ui: 
[0 0 4 0] T.ji^ym.^tfji'^y^comTK^o^mmm 

3^>Si::^;i^#>K<^Si*iKf<i:, HatB-SeS (2 a) ^ 

rz\t (2 b) -c^$n'?»^«^^xx^;i/;!>^ea«nfc 
gi«^»xx7^;i/i3J:^;/^^«ffl«^Kxx5^ 

;i/<i:0'&tfa(C**LT, 0. 0 0lSa%J^Ji. Sf^U 
<fr^O. 01-'10Sa%, ^e>tC«0. 02-'5Sfi 

%. #icff^b<«o. 0 5-'2a«%> m%m^i.< 
[0 0 4 1] :i<D^oum'^wi'^x-7.)V'^>mhtj)u^^ 

[0 0 4 2] Sfc, HfUB-lg^ (4 a) 

^fcfi (4 b) T^$n^^t^^Kxx^;i/^«4*KK 
xx7^;Pi!:(Dii&w^«. asjtT^LT, Hftie-jgiC 

(4 a) ^rz\^ (4 b) T^$nSSt^^l^XX5^;i/ : 
«ate^»XXT';i.7&^ 0: 100-100:0, MF^L 
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<\t5 : QS'-SO : 20, $^lC*f^U<«10 : 9 
0'-7 0 : 3 0, mzttf^V<\tl 5 : 8 S'-S 5 : 4 

[0 0 4 3] :^^BM<Dimmmmx\t. 

< ^ nxi^^^SliXS: ^ ^» Jcig^ UT<^ffl-r ^ c ^ 

Tti, jSK^^^ii^, mwix^^ji. mmya 

B^pc^;!., »Kx5^;i/, »syphf;k yptr 
:t>m>^5^;k yptr:t>sx^;i., 

K^^;W7a:«i:0««XX5";i/ ; U >K h U >C5F;i.;S:<i:<7) 
U >SXX7^;1/ ; U2->^^ h:^vx^>, 1,2->?X 

>-x^>, vx5=-;px— v^^^^-JPx— 
;i.x5^;i/x-7^;k >?ype;i^x-7^;i/;^<i:0®1«x- 

p:7^>, 2-^5^;i/^h^t: Hp:7^>. 3-;<^;i/-i,3 

-r-y5^D'^iJ7 2-^^;i/-r-:/5^P'^^ h>J^<i: 
(Z)^jKxX7^;I/ ; >7S:<i:CO^JKX;l/7|>> ; N - 

>5^;l/t!PU F>rj:^:COS«T^ K ; N,N- >^^5^;K 

5^U>X5^W>;^-3p;?^— h, 4-^f^;i/-4-x^;i/-5->^ 

30 ^\y>Ji^\y>tl — ^:^—h. 4-^^;^-4-yPtf;^- 5 

-^^l^>x^l/>:^— h, 4-^5^;i/-4-:/^;i/-5 

-^5^k>X^U>*— 4.4-S^X^;i/-5-;)t5^ 

u>x^l/>:^-3p;!^-h, 4-x^;i/-4-:/ptf;i/-5-^ 
"^uyx^^uyti-y^^—h. 4-x^;i/-4-y^;i/-5-^ 
^i^>x^ix>:^-#:^— 4,4-vype;i/~5-^^ 
lx>x5"lx>:^-3}^:^-h, 4-::/pe;i/-4-:/^;P-5->c 
^U>x5^u>:^-#;^- h, 4,4-v:/^;P-5->^u 

>X^l/>;^-3j^:!^- h, 4,4-5/>C5^;i.-5-X^U5^> 

x^b'>:^-4<^- h, 4-^^;i/-4-x^;i/-5-x5^U7' 
40 >x5^u>;^— 7|^4^— h, 4-^5^;i/-4-:/pe;u- 5-x 
5"'J7^>x^u>:^->J^^- h, 4-^^;i/-4->^^;u-5- 
x^iJ5^>x^U'>:^-2t^^- h, 4,4->?x5^;i/-5-x 

5-x^ij7'>x5"U>;^j— 4-x5';i.-4-:r5^ 
;i/-5-x^Ux>x^k>*F'-3}<^- 4,4->?yatf 

y^;i/-5-x^U5^>X5^U>;^-3l^^- h, 4,4->^y 
^;U-5-X^ U ^>X^ U >*-3t^ 4^- h , 4-;?^ 5=';l/-4- 
lfx;i/-5-^5^l/>x^U>:^-3}^;^- 4-;?c^;i/-4- 
5^ 7U;W-5-^^U>X5'U>*-3}^:?^- h, A-^^Jl-i' 
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>X5='U>:^-3K:^- h/^cC^'co^t^^g^xx^^;!/ ; 4-e 
x;i/X5^l/>:^-3}^^- 4,4->^ex;i/X^i/>:^ — 

x^lx>*-7t^^— 4-t:x;i/-5~p^^;^x5='l^>* 
4-tfx;U-4.5-v?;^^;l/X^l^>*-#^ 
-h, 4-tfx;l.-5,5->^^^;UX^l^>A-/J^:?^-h, 4 
-fx;i/-4,5,5-hU ;<^;i/X^l/>;^— 3}^^— h?^£cD 
7;i/^;i^gmex;i.x^i/>*-3}^^— h^Sft: ; 4-T 

^^;l/X^l/>:;^-/J^:?^-h^«fr ; 4-^^;l/-4-TU 
;P:t4^>'^^;WX^l/>;^-/}^:^— 4->t^;l/-5-7 

'j;p:^=*^v^5^;i'X^i^>*— 31^:?^- h CO 

SSiy U v^^;Px^l^>:^3-7}^^-KSI«ft: ; 

U;i/:t^v^^;UX^l/>*— 3}^^- hi^tcHcOTi:? u 
;!/:t=^i^^^;VX^l/>:^-3f^;?^-h|g«{*: ; 4->^^;P 
-4-T^U;l^:t^S/p^^;^X^l/>;^ — 3}^^-K, 4-^ 
5^;i/-5~T^U;^:^^>^;<5^;i/X^l/>:^— 3j^^- h/j: 
^<?)7;i/+;i/SmTi^ u;i/:t^s/^^;^x5^i/>:^-3i^ 

HO (CH2CH2O) aH, HO {CH2CH (CH3) 
0} bH, CH3O (CH2CH2O) cH, CH3O {CH 
2CH (CH3) 0} dH. CH3O (CH2CH2O) eC 
H3. CH3O {CH2CH (CH3) 0} fCH3. C9H 
igPhO (CH2CH2O) g {CH (CH3) 0} hCH3 

(Ph«:7xx;i.*) , CH30 {CH2CH (CH3) 
o} ico {o (CH3) CHCH2} jOCHs (maB<^ 

a- f ^^5-2 5 OCOSISC. g--j^i2'-249 
<^S&, 5^g + h^250, 5^1+3^2 5 0-^* 

So ) 

[0 0 4 4] 2^^0jTf^, X;!/3^:>g^<h:^;^3}^>KcDil 

^(omii^miL. mfie-JK^ (2a) (2b) 
$nsS«KS^xx5^;i.:feci:^/^fc«S3IBa4S^Kx 

[0 0 4 5] a^^M7S:^^«(^)m^^^it«^:bT«, X5" 
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3p^— KiX;i/3}N^>, X^l^>:^— 3p:?^- N 

Wth^J^^Jl. x^l/>:^-3}^^-h<h>^nei^>*- 
3j^^- K^;tf>v:/hn^^ h>y3iEf)m^^n^. 

[0 0 4 6] :i(Dm'^\t. 7.)U^>m^:t})l^ym(Dm 
^mt.. IrlB— iKiC (2a) (2 b) T^^ns 

m«SS^xx5";^i5<i:D^/*fetlSflfBm4^^Kxx5^;^ 
^^mf*^«E'^t-*5frtsmt*^<7)^S^xx5^;K?D<£ffia 
tt, x;i/3^>K<i:*;i.7p>Kcoii7KiKj. S8«KKxx5^ 

10 Jl/*3J:t;JWI3m«KKxX5";KO^thfitcS^LT. S« 
i±T2 0%KT<h-rsc:<i::^^M^Ll'io 

[0 0 4 7] t^i^mmm 

x;i.3}x>K^*;^3j^>So»* 

j£Ebfcx;i/3^>^<h:^;i/3}^>g^cD»E*^^^tP^^7K8S«K 

\,^^%(Di^$>n\i. tiTn^fefigfflf sci<t3&tT#-5o 
[0 0 4 8] mmn(D^i^mh\^x\^. lipfs^ li 

i'^? BF4, LiCl04. LiAsF6> Li2SiF6> LiC4F 
9SO3. l^\C%¥nSOzf^E(0^}'J^^J>.i&ifimi^n 

^(h^^i^T^So LiOS02R^^. LiN (S02R^^) 
(S02R^^) > LiC (S02R^^) (S02R^'^) (S 
02R^^) . LIN (S020R^9) (SO2OR2O) (d 

;^c2aet±^?g^LT^ffibTt>ck(/^o 
30 [0 0 4 9] Z.n^<Do%s mz. LiPF6> LiB 
F4. LiOS02R^^. LiN (S02R^^) (SO 
2R^5) . LiC (S02R^^) (S02R^^) (SO2R 
^^) , LiN (S020R^®) (SO2OR2O) tim^X. 

[0 0 5 0] :i<D^of^mMm\^. 0. i-'3^;i//u 

[0 0 5 1] *^0^tC:fettSI^*m»?lS^S> X;i/3}^>m 
<h*;l/3}^>K<^«^*i^^^tf#^7KSgfi|i:«<»«<h^iJ^^ 

[0 0 5 2] :7^yfi:*m^^.SDS(ItcMffl'rs^&. a» 
aS'\<^)^»D:&ftt^. Its. ®»S?(C7?';/{b*^:tfx$Bff 

^V^^y^^-^^L i PFe-^L i BF^UiiCDyym^'^ 
50 SCchtiX^So L i MFn + H2O ^ L 1 MFn-2 
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O +2HF (fctzL, M«. P. BfSiE^mV, M = 
P«)^ttn = 6. M=B©l^«n = 4T«6«, ) 

CO 0 5 3] Ji<.^mmm^zmixn., Fb1S6<)ichf^«/s 

[0 0 5 4] «®S<t®S>S«fiJfflbT. HFSri^Sfe^ 

liliUTO«lraS«0. 001~0. 7wt%, »SL 
<«0. 01~0. 3wt%, ^^\Z»^L<\tO. 0 
2~0. 2wt%-C*S. 

[0 0 5 5] EJl±®J:5Ja:*!e5BlclK«#*«»a£tt> 

[0 0 5 6] —:fznm 

[0 0 5 7] M.m^m^r^Mmm<^mtvTit. 

[0 0 5 8] ftffiffitlHibT, #iCXi^«¥W-ea(l;tL 
(0 0 2) ffiOSrapg (d0 0 2) *to. 34 0nin 

[0 0 5 91 iESS:«fiE-r%iEa®iKlKtbT«, Mo 

S2. TiSz- Mn02, V io%uE(r>w»'^m,m^m^ 
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